Ans Q#1:

Solution :

Take Laplace transform of the network, as shown in the Fig
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The parallel combination of R; and E}C gives impedance of,
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Fig. 317

Applying KVL to the circuit,

Ei(s) = ZI(s) + I{s) R2
Eofs) = I(s) R:

Eﬂ 5
I(s) = R—(:)

Substituting in (1) we get,

Substituting Z, T. F.

where

Eo(s)
Eis) = Ils) [Z+Ra] = ¢ —[Z+R,]
Eas)  R:
Ei(s) = Z+Ra
Ry R:(1+sR, O
= R, TR +R (1+sK Q)
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@ =g P=gRcC

This circuit is also called lead compensator.
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Ans Q#2:

Solution : Two forward paths, K= 2,
T = Gi1G3Gi1Gs5Gs

TZ =‘Gl G: Gg
Loops are, Ly = -G4H
Lz = —GgCu G;H: _H2
Ly = -G2Ha Fig. 6.14{a) Non touching loops

Out of these, L, andLs is combination of 2 non touching loops
A= 1-[Li+Ll+La]+ [L L3]

Ay = Eliminate Ly ,L;,Ls as all are touching to T from A
A =1
Az = Eliminate L3 and Lj , as they are touching to Tz, from
A . But L, is non touching hence keep it as it is in A
Az = 1-[Li]

-
Fig. 6.14{b) L, Non touching to T;

Substitute in Mason's gain formula,

T1 &] *Tz Az
TF. = —_—
TF. = G1G3Ga G5 Gell]+Gy G2 Ge[1+G4 Hil

1+G4H +Ga Gy Gs Ha+ G2 H2 + G2 Gy Hy Ha




Ans Q#3:

Solution : Arrange the given transfer function as,
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Q) _ 1 _ (T)
1) ][52+£s+-§] 51+£5+E

| | I |

Comparing denominator with s + 28w _s+w?,

=K = K
@ = ] ie ®, ] ~ (D
and 2w, = E=—1_ -
n) 2JKJ
Now M, = 6% ie., 0.06

In (0.06) = -
1-E2
Solving for§, § = 0.667 - (3)
T = -E.- = —ﬂ_— = 1 sec
P wy o, 1- gz
o = i = 4.2165 rad/sec -

" i-0es7)?

The Laplace transform of output is Q(s).
Now input is step of 10 Nm hence corresponding Laplace transform is,

is) = ?

. Q) 1
” (lQ) Js? +fs+K
s

oe - 10

s(Js? +fs+K)
The steady state of output can be obtained by final value theorem.
Steady state output = Lin}) sQ(s)
5=

0.5 = Lim $-10

10 10
s05()s?+fs+K) K



A K=20

Equating (1) and (4), 42165 = JTK

42165 = %
J = 11249
f
F ti , 0.667 = ——
rom equation (2), X
o 0.667 = ;
2J20%1.1249

.
-
[t}

6.3274



